1937a, b; Boe, 1941; Jackins and Barker, 1951) , and cytochemistry (Hoffman, 1951) of the fusobacteria and more recently systematic studies have been conducted on their nutritional requirements (Omata, 1953 (Omata, , 1959 as well as the development of a selective medium for routine isolation and enumeration of these organisms (Omata and Disraely, 1956) .
Even though many studies on the morphology of the fusobacteria have been reported, confusion still exists concerning certain of their physical characteristics. In the past, investigations of the morphology of these organisms have, for the most part, been made with the optical microscope on stained smears and wet preparations obtained from oral scrapings and from pure cultures maintained on artificial culture media. The electron microscope has been employed for such purposes to a very limited extent (Mudd et al., 1942) . In the present study, the electron microscope has been employed to investigate further the structural characteristics of certain pure strains of oral fusobacteria isolated and maintained on artificial media. MATERIALS The fusobacteria were cultivated in either a horse meat infusion containing 2 per cent neopeptone (Difco), or in a modified Huntoon's hormone broth which is essentially a veal heart infusion prepared at low heat and containing I per cent thiopeptone (BBL) (Hampp et al., 1948; Fitzgerald and Hampp, 1952) . The stock medium was heated at the time of use to remove residual air and then enriched with 0.1 per cent reduced glutathione or cysteine hydrochloride and 10 per cent ascitic fluid. Cultures were prepared in either 50-ml volumetric flasks or 15 by 125 mm test tubes, which were filled almost to capacity with the finished medium. The flasks were employed for cultures that were to be incubated for extended periods of time. Following inoculation of the medium with the desired strain of organisms, the containers were rubber stoppered and incubated at 35 C. Thus suitably reduced conditions were maintained throughout the cultivation period without the use of special anaerobic equipment.
At the expiration of the chosen incubation periods, which varied from 24 hr to 20 weeks, the cultures were centrifuged. The sedimented organisms were fixed in 0.1 per cent formaldehyde and washed 5 to 7 times by resuspension and centrifugation in triple distilled water. The bacterial suspensions were diluted to arbitrary concentrations; microdrops were placed on electron microscopic specimen screens covered with collodion or carbon substrates and allowed to dry in air. The preparations were shadowed with chromium or palladium at a 3 to 1 angle.
RESULTS
The following electron micrographs depict the morphological characteristics, fine structural 716 As the alteration of the protoplasm progresses, barlike structures are formed that lie parallel to the long axis of the bacteria, as shown in figures 8 to 10. These dense accumulations of protoplasm cause an unevenness in the contour of the cell. These areas correspond with the more or less rounded intracellular granules which are so characteristic of the fusobacteria in stained films. In figure 11 the granules are shown quite clearly. This micrograph was made from a pseudoreplica on which the organisms were picked up from the surface of a glass slide on a collodion film.
Associated with granule formation, alterations Filamentous structures. During examination of the fusobacteria it was not uncommon to find organisms showing filamentous appendages varying from fine tufts on the extremities of the cells, as shown in figures 2, 5, and 6, to long filaments not unlike true flagella as shown in figure 16 . The tufts of fine filaments on the ends of the microorganisms appeared very short in some instances (figure 2); in other cases the filaments were as long as the cell body (figure 16). It is possible because of the fine, delicate nature of the filaments that some of them were broken off as the result of washing and centrifugation. This could explain why many of the tufts appeared to be comprised of short filaments. In figure 16 the flagellum-like structures, which are mueh wider than the fine filaments, are shown to pass through the cell membrane into the interior of the organism.
The finding of flagellum-like appendages is in accord with the observation of B0e (1941) 
